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LIGHT SOURCE 

The invention relates to a light source, in 
particular incandescent lamp, with a bulb, a filament 
arranged in the bulb, and a heating device for the 
5 filament, the filament emitting both visible light and 
heat radiation. 

Light sources of the described type have been known 
from practice for a long time, and they exist in a large 
variety of designs and sizes. In this connection, for 

10 example, incandescent lamps are known as electrical light 
sources, in which it is common to bring a tungsten 
filament by electrical Joule heat to a highest possible 
temperature. In this process, a temperature radiation is 
generated. The light yield of incandescent filaments 

15 considerably increases as the temperature rises. Besides 
that, also so-called nonthermal sources of radiation are 
known, for example, discharge lamps, such as inert gas-, 
mercury-, sodium-, and metal halide discharge lamps in 
high-pressure and low-pressure designs. 

20 All so far known, electrically operated types of 

light sources have the disadvantage that they are very 
inefficient with respect to converting electric power 
into visible light output. The conversion barely exceeds 
30%. The largest portion of the consumed electric power 

2 5 is an uneconomical dissipation primarily in the form of 
heat . 

A possibility of increasing the efficiency of known 
light sources consists in that the heat radiated from the 
filament or glow wire, is reflected from the inner side 
30 of the bulb back to the filament or glow wire. As a 
result, the filament or glow wire undergoes a kind of 
backheating. This results in that after reaching the 
same filament temperature, less electric power will be 
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needed than during a heating without reflection. The 
visible light output, which is transmitted through the 
bulb, remains in this instance the same. In the ideal 
case, only that electric power will be needed, which 
5 corresponds to the visible, emitted light output and to 
the thermal dissipation, which is absorbed by the bulb. 
Thus, the conversion efficiency is improved by the 
portion of the reflected heat radiation. Theoretically, 
it would be possible to increase with that the conversion 

10 efficiency to as much as 75% or 140 lumens/watt, if one 
took as a basis the standard thermal dissipation of 
tungsten lamps of about 25%, and if one neglected the 
radiation absorption of a mirror coating on the inner 
side of the bulb. In this connection, for example, 

15 dielectric mirror coatings have an absorption of 
typically 0.1%. 

In the case of a mirror coating on the inner side of 
the bulb with a reflecting power of, for example, 99.9%, 
statistically, every one thousandth photon in the 

20 material of the mirror coating will be absorbed. In the 
case of a reflection of the radiation into the bulb, the 
photon flux may therefore undergo only 1000 reflections 
on the inner side of the bulb, until it its totally 
absorbed in the bulb. The probability that on its path 

25 of reflection, the photon flux strikes the filament or 

glow wire and is there absorbed, is proportionate to the 
ratio of the filament volume or the filament surface to 
the reflecting bulb volume or the reflecting bulb 
surface . 

3 0 To achieve a highest possible backheating of the 

filament, it will therefore be advantageous, when a large 
filament surface is present, so that the photon flux 
strikes the filament and is there absorbed after the 
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fewest possible reflections on the inner side of the 
bulb. 

However, in this instance, it is disadvantageous 
that in the case of an enlarged filament surface, the 
5 electrical resistance of the filament becomes smaller, so 
that for reaching the filament temperature necessary for 
the light emission, a substantially greater current is 
needed in the filament than in the case of a normal 
filament surface or normal filament cross section. This 

10 may lead to safety problems for the user of the light 

source. In summary, there is a dilemma as to a largest 
possible filament surface and the therefor required and 
disadvantageous high currents. 

It is therefore an object of the present invention 

15 to describe a light source of the initially described 
type, which allows to achieve a high conversion 
efficiency with simple means and in a reliable manner. 

The foregoing object is achieved by a light 
source with the characterizing features of claim 1. 

2 0 Accordingly, the light source is designed and constructed 
such that the heating device includes a heating element 
for an indirect heating of the filament. 

In accordance with the invention, it has been 
recognized that the development of a separate heating 

25 element for the filament accomplishes the foregoing 
object in a surprisingly simple manner. In this 
instance, the filament is indirectly heated by the 
heating element, which offers the great advantage that 
the filament may be configured irrespective of its 

30 electrical resistance behavior. As a result, it is 
possible to realize a large-surface filament, which 
exhibits a high absorptive power for heat radiation, 
which is reflected from the inner side of the bulb. The 
device, which is needed for heating the filament may be 
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realized independently of the configuration of the 
filament. Consequently, it is also possible to realize a 
heating device, which operates with electric currents, 
which can be safely managed. An electrical contact 
5 between the heating device and the filament is no longer 
needed . 

Thus, the light source of the present invention 
denotes a light source, which allows to achieve a high 
conversion efficiency with simple means and great 

10 reliability. 

As regards a most favorable possible absorption 
behavior for heat radiation, it would be possible to 
design and construct the filament in the form of a strip, 
or, quite generally, as a flat filament. As an 

15 alternative thereto, one could also make the filament, 

quite generally, as a volume filament, i.e., a filament, 
which occupies a spatial volume, or comprises a volume. 
In particular, one could make the filament in the shape 
of a cup or cylinder jacket. In this connection, a 

2 0 configuration as a complete cylinder jacket or even as a 
portion thereof, in particular a cylinder jacket half is 
possible. In the case of a substantially complete 
cylinder jacket, such a jacket could also be made open on 
its side or axially slotted. This is favorable with 

2 5 respect to the thermal expansion behavior of the 
filament . 

To guarantee a particularly effective absorption of 
the heat radiation being reflected from the inner side of 
the bulb, the diameter of the cylinder jacket, or of a 
30 portion or half thereof, could be only slightly smaller 
than the diameter of the bulb. In particular in this 
instance, it would be possible to arrange the filament in 
the bulb in concentric and/or coaxial relationship with a 
longitudinal axis of the bulb. 
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Depending on its configuration, the filament could 
divide the interior of the bulb into one or more half 
spaces or subspaces . 

The bulb could have such a large outer surface that 
5 it is possible to dissipate the surface heat, which is 

generated, for example, by absorption of heat radiation, 
with the use of convection cooling or any other forced 
cooling. The size and form of the filament and the bulb 
could adapted to each other in a corresponding manner. 
10 Basically, the filament could contain tungsten, 

and/or rhenium, and/or tantalum, and/or zirconium, and/or 
niobium. In this connection, adjustments are to be made 
to the respective needs of the light source 
characteristics. The filament could contain the last- 
15 mentioned materials in a sintered form. 

Furthermore, the filament could be composed at least 
in part of a nonmetal . This could improve the mechanical 
stability of the filament. 

With respect to very high surface temperatures, and 

2 0 very high light currents in the visible range, the 

filament could be composed at least in part of tantalum 
carbide, and/or rhenium carbide, and/or niobium carbide, 
and/or zirconium carbide. This would allow to reach 
surface temperatures, which are higher than is normal for 
25 known tungsten filament lamps. 

Concretely, the heating element could be an 
incandescent element that is heated by the electric 
current. The filament is heated by the heat radiation of 
the incandescent element. The incandescent element may 

3 0 be adapted to the required lamp output independently of 

the filament. In a particularly simple manner, the 
incandescent element could be a heating coil. 

As regards a particularly favorable heating of the 
filament by the incandescent element, the latter could be 
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arranged within a space or half space formed by the 
filament, preferably within a cylinder jacket or a 
cylinder jacket half. In this connection, quasi the 
largest portion of the heat radiated from the 
5 incandescent element is absorbed by the filament . When 
the filament is designed as a body that is open in 
sections -- for example, as a cylinder jacket half -- the 
incandescent element will be able to contribute in 
addition to the generation of light. In this instance, 

10 the incandescent element radiates in the direction, which 
is predetermined by the configuration of the filament. 
The light source would be able to emit light already 
before the filament is heated to the temperature 
necessary for the light emission. A time delay between 

15 the activation of the light source and light emission is 
thus largely avoided. 

In a particularly simple manner, the incandescent 
element could be formed from tungsten. In this instance, 
the use of conventional tungsten heating coils is 

20 possible. 

In a construct ional ly very simple manner, the 
filament could be attached to a power supply conductor 
for the heating element or incandescent element, thereby 
avoiding additional holding means for the filament in the 

2 5 bulb. 

As an alternative or in addition to a heating of the 
filament by means of a heated incandescent element, one 
could arrange magnetic inductors in the bulb or outside 
thereof for an indirect heating of the filament. 

3 0 Likewise with that, an indirect heating of the filament 

is possible in a simple manner. 

To optimize the reflection behavior of the inner 
side of the bulb, which is transparent for the visible 
light, the bulb could have a mirror coating on its inner 
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side. In a particularly favorable manner, same could be 
a dielectric multilayer coating. With that, a spectrally 
selective mirror coating is present, which largely 
reflects the portion of heat radiation and transmits the 
5 portion of visible radiation. 

In the case of a filament, which does not fully 
surround an incandescent element, heat radiation is also 
emitted from the incandescent element directly to the 
inner side of the bulb. From this inner side, the heat 

10 radiation in turn is reflected on the filament. 

Likewise, the heat radiation emitted from the 
filament is reflected from the inner side of the bulb, 
and thus contributes to the backheating of the filament. 
As a whole, the light source of the present invention 

15 could be described a radiation furnace lamp, wherein the 
bulb forms an internally heated radiation furnace for the 
infrared radiation. 

The large, possible surface of the filament permits 
constructing light sources with high light outputs. It 

20 is likewise possible to adjust the color temperature of 

the light source independently of the surface temperature 
of the filament or incandescent element . This may occur 
by the spectrally selective mirror coating, which is 
capable of predetermining the transmitted spectral 

25 distribution of the radiation output emitted from the 
bulb and thus the color temperature . 

In comparison with previous light sources of the 
same light output, it is possible to lower in particular 
the surface temperature of both the incandescent element 

3 0 and the filament, inasmuch as, on the one hand, the 

entire radiation output of the incandescent element must 
correspond only to the sum of the visible radiation 
output and the thermal dissipation power of the light 
source. However, same is smaller by the portion of 
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reflected and reabsorbed heat radiation or portion of the 
infrared radiation output than the total radiation output 
of comparable temperature radiators of the art . In 
accordance with the Stef an-Boltzmann law, the total 
5 specific heat radiation is a function of the temperature, 
so that the incandescent element of the light source 
according to the invention can be operated at a lower 
temperature in comparison with the directly heated 
filament of comparable thermal light sources of the art. 

10 On the other hand, likewise for comparison, the surface 
temperature of the filament may be adjusted lower, since 
the comparable visible light current can be generated by 
a larger and colder surface of the filament . In this 
connection, the filament surface forms a new, additional 

15 constructional degree of freedom. 

While it is possible to operate the filament at a 
relatively low temperature, and while with that also a 
relatively low evaporation of the filament material is 
reached, a disturbing evaporation may occur because of 

20 the very large surface, which is as close as possible to 
the inner side of the bulb. As a result of filament 
material, which has evaporated and settled on the inner 
side of the bulb, the reflectivity of the inner side of 
the bulb or the mirror coating on the inner side of the 

25 bulb is reduced, and the absorption of the bulb or the 
mirror coating and the thermal dissipation respectively 
are increased. It is therefore desirable to minimize the 
evaporation of the filament material to the greatest 
extent . 

30 For minimizing the evaporation of the filament 

material, the bulb could contain an inert gas and/or a 
halogen gas, with the halogen gas containing bromine 
and/or iodine. With that, it would be possible to 
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generate a normal tungsten iodide circulation in the case 
of a tungsten filament. 

An alternative solution to the evaporation problems 
could occur by coating the filament and/or the 
5 incandescent element with a coating material, which has a 
higher melt point than the material of the filament 
and/or incandescent element. This lies in the dependency 
of the temperature -dependent vapor pressure of a solid 
from its melt point. Furthermore, the deposit of the 

10 coating material could exhibit a lesser absorptivity than 
the deposit of the standard filament material or the 
material of the incandescent element. As a coating 
material with a very high melt point, it would be 
possible to use, for example, tantalum carbide, and/or 

15 rhenium carbide, and or niobium carbide, and/or zirconium 
carbide . 

As a result of the constructionally necessitated 
large filament surface, it is possible to generate very 
high light currents and to emit them from the light 

2 0 source, so as to enable an illumination of large building 

interiors or outdoor areas with only one light source 
according to the invention. 

There exist various possibilities of improving and 
further developing the teaching of the present invention 
25 in an advantageous manner. To this end, one may refer on 
the one hand to the claims dependent from claim 1, on the 
other hand to the following detailed description of a 
preferred embodiment with reference to the drawing. In 
conjunction with the detailed description of the 

3 0 preferred embodiment of the invention with reference to 

the drawing, also generally preferred improvements and 
further developments of the teaching are described. In 
the drawing : 
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Figure 1 is a perspective side view of the 
einbodiment of a light source according to the invention ; 
and 

Figure 2 is a top view of the embodiment of Figure 

1 . 

Figure 1 is a perspective side view of an embodiment 
of a light source according to the invention. The light 
source is designed and constructed as an incandescent 
lamp, which comprises a bulb 1 that accommodates a 
filament 2. For heating the filament 2, a heating device 
3 is provided, which provides an electric current. The 
heated filament 2 emits both visible light and heat 
radiation. The temperature of the heated filament 2 can 
be about 3,000 degrees Celsius. 

With respect to a high conversion efficiency and a 
reliable operation of the light source, the heating 
device 3 includes a heating element 4 for indirectly 
heating the filament 2. The heating element 4 is an 
incandescent element in spiral form, and may consist, for 
example, of tungsten. The filament 2 is realized 
substantially in the shape of a cylinder jacket, and 
therefore has a large absorption surface for a radiation 
of heat, which is reflected from the inner side of bulb - 
1, As a result, the filament 2 is effectively backheated 
by the reflected heat radiation. This makes it possible 
to select a lower temperature of the heating element 4 
than would be necessary in the case of a conventional 
light source with the same light output. Consequently, 
it is possible to operate the light source of the present 
invention with lesser energy and thus more economically 
than conventional light sources. 

The filament 2 in the form of a cylinder jacket is 
attached in a simple manner to a power supply conductor 5 
for the heating element 4. The heating element 4 or 
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incandescent element in the form of a spiral is 
positioned in concentric and coaxial relationship with 
the filament 2. The filament 2 in turn is arranged in 
the bulb 1 in concentric and coaxial relationship with 
5 the quasi tubular bulb 1. The filament 2 having the 

shape of a cylinder jacket or tube is made from tungsten. 

In the lower end of bulb 1, electrical contacts 6 
are provided for supplying a current . The electrical 
contacts 6 are fused together with the lower end of bulb 
10 1. 

The diameter of filament 2 is only slightly smaller 
than the diameter of bulb 1 . 

The inner side of bulb 1 is provided with a mirror 
coating 7. The mirror coating 7 is used for an effective 
15 reflection of the heat radiation that is emitted from 
heating element 4 and/ or filament 2 . 

The heating element 4 and/or the filament 2 could 
include a coating of a material with a very high melt 
point. This would allow to reduce an evaporation of 
20 filament material and/or heating element material. 

Figure 2 is a top view of the embodiment of Figure 
1. As best seen in this Figure, the filament 2 is 
arranged in bulb 1 in substantially concentric 
relationship, and the heating element 4 is positioned in 
25 filament 2 substantially in the center thereof. 

As regards further advantageous improvements and 
further developments of the teaching in accordance with 
the invention, the general part of the description on the 
one hand and the attached claims on the other are 
3 0 herewith incorporated by reference. 

Finally it should be expressly emphasized that the 
foregoing, merely arbitrarily selected embodiment is used 
only for explaining the teaching of the present 
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invention, without however limiting same to this 
embodiment . 
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CLAIMS 

1. Light source, in particular incandescent lamp, 
with a bulb (1) , a filament (2) arranged in the bulb (1) , 

5 and a heating device (3) for the filament (2) , the 
filament (2) emitting both visible light and heat 
radiation, 

characterized in that the heating device (3) includes a 
heating element (4) for indirectly heating the filament 
10 (2) . 

2. Light source of claim 1, characterized in that 
the filament is constructed in the form of a strip or as 
a surface filament. 

15 

3. Light source of claim 1, characterized in that 
the filament (2) is constructed in the shape of a cup, 
cylinder jacket, or as a volume filament. 

2 0 4. Light source of claim 1, characterized in that 

the filament is constructed as a cylinder jacket half. 

5. Light source of claim 1, characterized in that 
the filament (2) is constructed as an open, lengthwise 

25 slotted cylinder jacket. 

6. Light source of one of claims 3-5, 
characterized in that the diameter of the cylinder jacket 
or cylinder jacket half is only slightly smaller than the 

3 0 diameter of the bulb (1) . 

7. Light source of one of claims 1-6, 
characterized in that the filament (2) is arranged in the 
bulb (1) in concentric relationship. 
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8 . Light source of 
characterized in that the 
coaxial relationship with 
5 (1) . 



one of claims 1-7, 

filament (2) is arranged in 

a longitudinal axis of the bulb 



9. Light source of one of claims 1-8, 
characterized in that the filament (2) contains tungsten 
and/or rhenium and/or tantalum and/or zirconium and/or 

10 niobium, preferably in a sintered form. 

10. Light source of one of claims 1-9, 
characterized in that the filament is composed at least 
in part of a nonmetal . 



11. Light source of one of claims 1-10, 
characterized in that the filament is composed at least 
in part of tantalum carbide and/or rhenium carbide and/or 
niobium carbide and/or zirconium carbide. 

12. Light source of one of claims 1-11, 
characterized in that the heating element (4) is an 
incandescent element, which is heated by an electric 
current . 

13. Light source of claim 12, characterized in that 
the incandescent element is a heating coil . 



14. Light source of claim 12 or 13, characterized 
3 0 in that the incandescent element is arranged within a 
space or half space formed by the filament (2) , 
preferably within a cylinder jacket or a cylinder jacket 
half. 
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15. Light source of claims 12-14, characterized in 
that the incandescent element is made from tungsten. 

16. Light source of one of claims 1-15, 

5 characterized in that the filament (2) is attached to a 
power supply conductor (5) for the heating element (4) . 

17. Light source of one of claims 1-16, 

characterized in that for the indirect heating of the 
10 filament magnetic inductors are arranged in the bulb. 

18. Light source of one of claims 1-17, 
characterized in that for the indirect heating of the 
filament magnetic inductors are arranged outside of the 

15 bulb. 

19. Light source of one of claims 1-18, 
characterized in that the bulb (1) includes a mirror 
coating (7) on its inner side. 

20 

20. Light source of claim 19, characterized in that 
the mirror coating (7) is formed by a dielectric 
multilayer coating. 

25 21. Light source of one of claims 1-20, 

characterized in that an inert gas and/or a halogen gas 
are present in the bulb (1) . 

22. Light source of claim 21, characterized in that 
3 0 the halogen gas contains bromine and/or iodine. 

23. Light source of one of claims 1-22, 
characterized in that the filament (2) and/or the 
incandescent element are coated with a coating material, 

Atty Dkt: 34691/243031 
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which has a higher melt point than the filament material 
and/or the material of the incandescent element . 

24. Light source of claim 22, characterized in that 
5 the coating material contains tantalum carbide and/or 

rhenium carbide and/or niobium carbide and/or zirconium 
carbide . 
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ABSTRACT 

A light source, in particular incandescent lamp, 
with a bulb (1) , and filament (2) arranged in the bulb 
5 (1) , and a heating device (3) for the filament (2) , the 
filament (2) emitting both visible light and heat 
radiation, is designed and constructed with respect to a 
high conversion efficiency between electric power and 
visible light output such that the heating device (3) 
10 includes a heating element (4) for the indirect heating 
of the filament (2) . 

#4518301vl 
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Declaration and Power of Attorney for Patent Application 
£rkl$ning fUr Patentanmeldungen mit VoUmacht 

German Language neclaratfon 



Als nachateljentJ benoimter Brfinder erklSre ich hiennit an 

Eides Stan: 

daJ} mein Wohnsitz, meine Postanschrift imd meine 
StaatsangehorigkEit den im nachstehenden nach nieinem 
Namen aufgefilhrten Angaben entsprechen, daB ich nach 
bestem Wissen der ursprunghcjie. erste void alleinige 
Erfinder (falls nachstehend nur ein Name angcgebcn ist) 
Oder ein wsprGnglicher, erster und Miterfinder (falls 
nachstehend mehrere Namen aufgelUhrt sind) Acs 
Gegenstsndes bin, der hiermit beansprucht wird und fiir 
den ein Patem filr die Erfindving mit folgender 
Bezeichnung begehit wird: 



As a below named inventor, I hereby declare lhat: 



My residence, post office address and citizenship are as 
stated next to my name. 

I believe I am the original, first and sole inventor (if only 
one nan:}e is listed below) or an original, first and joint 
mventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought on 
the invention entitled 



LIGHT SOURCE 



deren Beschreibung bier beigefggt ist, es sei denn (in 
diesem Falle Zutreffendes bitte ankreuzen), diese 
Erfindung 

Q wurde angemeldct am unter der US- 

Anmeldenummer Oder unter der Intemationalen 
Anmeldenimttncr ImRahmen des Vertrags aber die 
Zusammenarbeit auf dem Gebiet des Patentwesena 
(PCT) 

und am 

sbgeandert (falls zuireffend). 

Ich bestatige hiermit, daO ich den Ihhalt der oben 
angegebenen Beschreibung, einschliefilich der Anspriiche, 
die eventuell durch eine oben erwahnte Anderung 
abgeanderr wiwde, durehgesehen ttnd verstanden babe. 

Ich erkcraie meine Pflicht zur Offenbarung jegiicher 
Infonnationen an, die zur Prufwng der Patentfahiglcert in 
Einldang mit Titel 37, Code of Federal Regulations, § 1.56 
von Belang sind. 



the specification of which is attached hereto unless the 
following box is checked: 



^ was filed on 24 March 2000 

as United States Application Number or PCT 
Ihtemational Application Number 
PCT/DEQQ /00 91 1_and was amended on 
(if applicable). 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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Icli bcanspiuchc hiermir auslSndiscbe Prjoritatsvoneile gemas Tule 35, 
US-Cot}e. § 1 19{»)-Cdj, bzw. § 365(b) allw unien aufgefUhrten 
Aufiiandsaniuojdnngen fiir Patcntc o4er Ei^5nderukuaden, oder § 3fi5(3) 
aller PCX Imemartojialen Ajimcldungcn, wclche wcnigsrens ein Land 
aiUBer den Vereinigien Siaaien von Amerika bcncnnen, und hftbe 
nachsiebeod durch Ankreuzen s&nuliche Auslandsairaicldungen filr 
Patcute hzw. Erfindemrkunden oder PCX internatiQaalc Anmcldungcn 
qngcgcbcn, dcrcn Aniiield«ag dem der Anmelducg, fiir welcbe Prioritat 
beansprucbt wird, vorangchr. 

Prior Foreisn Applications 

(Frtbcre auslSndische Anmeldvingeo) 

199 39 9at.i 

Number 
CKununCi) 



I hereby clainj foreign priority under Tlrie 33, UniTed Sraies Code, 
§ U9(aHd) or § 365(b) of any foreign appHcation(s) for patent or 
mveniDt's certificate, or § 365Ca) of any PCX IntenaacicinaJ applicarion 
whicb designated at least one country other than the Uniied States, listed 
below and have also jdentified below, by checking the box, any foreifin 
apphcatioii for patent or mventor's cerrilicate, or PCT IiuemationBl 
application having a filing dsue before that of the application on which 
priority is claimed. 



Priority Not Claimed 
Prjorit&f nich| beanspmcht 



(Country) 
CLaad) 



(Day/MonihAfear Filed) 
(Ti^g/MonafJahr dcr ATimeldunfi) 



Number 

(Nuirnner) 



(Counnyj 
(Land) 



OS Ottobei- 1999 



Ich beanspruche hierrmt Prioni4Tsvoneile umer Title 35, US-Codo, 
§ ! 19(.e) ajler US-Hilftanmeldungen wie unien aufgezablr. 



(Application No.) 
(Aktcnzeichen) 



(Filing Date) 
(Anraeldeiag) 



Ich bean^ruche hiermit die mir unier Title 35. US-Code, § 120 
zustchinidcn Voitcilc aUcr unten au&efithitcn US-Paieittanmelduneen 
bzw- § 3(55(c) aller PCTimemaHonoIen Anmeldungcit, wclcfac die 
Vereinigien Siaaten von Amertka benermen, und erkenne, msofem der 
Gegenstand eine« jcden &uheien Atispruchs dieser Paienianmeldung 
nicht in einer US-PatentanniBldun;, bzw. PCT intcmationalen 
Antneklung in einer gemafi dem ersten Abaatz von Title 35, US-Code^ 
§ 1 12 vorgeschriebenen An and Weise offenbait wiude. ineine Pficht 
zur CWfenbaiung jeglicher Infonmtionen an, die zur PrafUng der 
Patent^igkeit in Cinklang ma Xtik 37. Code of Fedeial Rcgulanons, 
§ 1 .56 von Belang and und die jm Zeiirautn zwischen dem Anineldaas 
der ftohren Patcntanmcldung und <)ein nationalen oder im Rahuien dcs 
Veitrag5 ilber die Zusaiwnenarbeit anf dero Gebiet di?s Psieniwesen 
(PCT) gtiltigen iniemationalen Anmeldetags bekannt gcworden sind. 



(Day/MonthATear Filed) 
(Tafi/Monai/Jahr der Anmeldang) 



I hereby claim the benefit under Title 35. United States Code. § 120 of 
any United States applica(ion(s), or § 365(c) of any PCT Intemanonal 
applicBtion designatmSthe United States, listed below and, insofar as 
the subject nmtter of each of die claims of this application is not 
disclosed in the prior United States or PCX Iniemanonai application In 
the manner provided by the first paragraph of Title 35, United States 
Code, § 1 12, 1 ^knowledge the duly to disclose information which is 
material to patentability as defined in Title 37, Code of federal 
Regulatioas. § 1.56 which became available between the filing date of 
the prior applicarion and the nanonal or PCX International films date of 
this application. 



(Application No.) 
(Akrenzeichenj 



(Filing Date) 
(Araneldfitagj 



(Status) (patented, ponding, ubandoned) 
(Status) (paiencien, scbwebend, au^egeben) 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



(Status) (patented, pending, abandoned) 
(Status) (patentien. schwebend, aufgegeben) 



Jci> erkiare hiermn, daU alle in der vorbegenden Erkiarung von mir 
gemachten Angaben nach bcsiem Wissen und Gewissen der Wahrheit 
entsprechen. und femer daO ich dtese eidesstattUcJie Crklarung in 
tCenntnisdessen ablege, dal3 wissenilich und vorsaizlich felsche 
Angaben oder derfiltichcn gemSB § 1001, Title 18 dcs US-Codc straibar 
sind und mil Celdstrafe und/oder CefSngnis besiraft wcrden kfinnen und 
dali deranige wissenilieh und vors^heh falsche Angaben die 
Rechtswirksanikeit 4cr vorliegcnden Patentanmeldung oder eines 
aufgrund dcien crteiltcn Patcmes gef^denkdnnon. 



I hereby declare that all statements made herein of my own knowledge 
are true and that all staterorots made on infoiroation and belief are 
believed to be true; and further that these staiemenis we made wiih the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonraonr, or both, under Seciion lOOl of Tide 
1 8 Of the United States Code and diat such willful false statements may 
b'alidity of tiie application or any patent issued ihereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Ms benannter Erfin4er 
beauftrage ich hiermit den Cdie) nachstehend aufgefuhrten 
Patentanwalt (Patentanw&lte) xmd/oder Venreter init der 
Verfolgung der vorliegenden Parenranineldung sow^e rcax der 
Abwicklung aller damit verl>imdenen Angelegenhenen vor 
dern US-Farent- imd Markenami: (Name(n) und 
Regisirationsnuinmer(n) auflisten) 



Postanschnit; 



Telefonische AuskQnlte: (Name and Telefonunamcr) 



POWER OF ATTOBKEy : As a named invemor, I hereby 
appoint the following anomey(s) to prosecute this 
application and transact all btisinesa in tite Patent aod 
TtadeTnarlc of&ce connected therewiih: Gist name and 
registration number) 

Charles B. Elderkin 

Reg. No. 24,J57^^d All Attorneys registered with 
Customer Number 00Q826 

Send Correspondence to: 
Customer No. 000S2d 



Du-ect Telephone Calls to: (natne and telephone number) 
Charles B. Elderldn 
(704) 444^1000 



VojT'und Zuname dev eiaxigen Oder «rstea Erfiaders 


Full name of sole or first inventor 


Unterschxift dcs Erfinders Datum 


hiventor's signature V v Date 


Wohnsitz 


Residence Heidelberg, Germany J^py^ 


Staatsangcharigkcit 


Citizenship Germtuny 


Postanschrift 


Post Office Address Friedrich-Ebert-Anlage 46 




I>-69117 Heidelberg, Germany 
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